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Information visualisation can be loosely defined as the mapping of distinct data with 
the incorporation of visual representation. Technological advancements have 
evolved visualisation to include characteristics that are computer-aided, making 
visualisations more interactive. Project visualisation tools such as Gantt charts and 
Pareto diagrams (for priority tracking) improve the visualisation of project mechanics,  
timelines, tasks, and to highlight essential sets of factors or project variables.    
 
This research seeks to investigate the challenges experienced by projects that do 
not use visualisation. The study will further establish how visualisation influences 
project delivery. Literature has documented numerous challenges faced by project 
teams that do not use visualisation and has noted that the various influences of 
visualisation on project delivery are solutions to the noted challenges. Data collection 
was conducted through an online questionnaire that was distributed to project 
practitioners in the researcher's network.  
 
The results indicate that the surveyed practitioners do not experience the challenges 
noted in the reviewed literature and are aware of the benefits of visualisation in 
project management. It was established that visualisation is used in a manner that is 
described in the reviewed literature. From this, it is deduced that project practitioners 
that use visualisation do not experience challenges highlighted in the reviewed 
literature.   
 
The value of this research is in its offering of solutions to challenges experienced by 
project practitioners with visualisation, and to illuminate the benefits of using 
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1.1 Introduction and background 
 
One characteristic of a sound leader is her ability to create a clear vision that 
inspires; effectively communicating that vision to her team, outlining steps required in 
actualising that vision. Project leaders that develop and meticulously communicate 
their project visions have greater chances of completing projects successfully 
(Christenson and Walker, 2004). However, the creation and communication of a 
shared project vision are not enough in ensuring project success. Team players 
require frequent project status updates to ensure that project progress is in 
alignment with the overarching objectives (Salminen and Lanning, 1999; Yoon, 
2010).  
 
Salminen and Lanning (1999) and Glegg, Ryce and Brownlee (2019) note that a 
significant part of team motivation is in actively and openly communicating progress 
and milestones. Sharing project progress by the visualisation of information and the 
maintenance of that visual graphic is imperative in objectively illustrating what's 
going on, instilling confidence in the project. The visualisation of data abstracts 
enhances general understanding of project progress (Yoon, 2010; Albert, 
Nussbaumer and Steiner, 2010). Visual management as a means of communication 
that improves awareness of project progress, identification of challenges and gaps 
and alignment to project vision, has been broadly supported by the continuous 
improvement faculty (Glegg, Ryce and Brownlee, 2019; Parry and Turner, 2006). 
 
Information visualisation is broadly defined as the mapping of distinct data with the 
incorporation of visual representation (Manovich, 2011). Spence (2014) asserts that 
visualisation is a result of mentally generated models of something; 'Mentally 
generated' means a human executes it. With technological advancements, however, 
information visualisation has evolved to include facets that are computer-aided 
making it exceedingly interactive (Yoon, 2010). Visualisation tools used to visualise 
information have become widely popular and accepted in various industries and 
disciplines (Glegg, Ryce and Brownlee, 2019; Kolychev and Rumyantsev, 2014). 
Project visualisation tools such as Gantt charts and Pareto diagrams (for priority 
tracking) improve the visibility of actions taken towards a project vision (Glegg, Ryce 
and Brownlee, 2019; Parry and Turner, 2006; Luz, Masoodian, McKenzie, Broeck, 
and Vanden, 2009; McDermott, 2019).  
 
Information visualisation with the use of visual management tools may be utilised as 
means to communicate between disciplines within a project and as a platform to 
engage all the necessary stakeholders (Bown, Fee, Sampson, Shovman, Falconer, 
Goltsov, Issacs, Robertson, Scott-Brown, and Szymkowiak, 2010). The 
interdisciplinary nature of information visualisation implores a project leader to 
ensure that the visualisation tools are designed in a way that will aid and add value 
to the project team (Chaaya and Jaafari, 2001; Luz et al., 2009), and awareness of 
deviations are immediately identified.  
 
The above literature review demonstrates the importance of information visualisation 
in project management and is well documented. The role that information 
visualisation plays in creating awareness of upcoming milestones requiring 
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immediate attention has, however, not been well documented. The cognisance of the 
future milestones provides a project team with an opportunity to plan accordingly to 
avoid tasks not being completed timeously or completed but at an unsatisfactory 
standard. This awareness is also not discussed thoroughly in the reviewed literature.  
 
This research study will, therefore, determine the challenges faced by projects that 
do not use visualisation to present project task information. It will further establish the 
influence of visualising project task information on project delivery.  
 
1.2 Research problem statement 
 
Hendley, Drew, Wood and Beale (2002) state when using information visualisation is 
is important to have an overview of the entire project timeline and a summary of all 
upcoming milestones. They go further to state that this assists in illustrating to 
individuals and teams how they will be contributing to the realisation of the project. 
Mazza (2004) adds that in order to gain a deeper comprehension of the data that is 
presented, people need to be able to identify critical elements and trends. Ensuring 
that a project team is aware of upcoming milestones positively affects project 
delivery as team members can prioritise work related to the attainment of the 
milestone (Huang, Tullio, Costa, and McCarthy, 2002). Information visualisation can 
communicate necessary project information effectively and create awareness of 
upcoming milestones.  
The above illustrates the importance of using information visualisation and how it 
assists in ensuring that the project team is aware of upcoming milestones in order to 
prepare the related work packages. Considering the above the following has been 
formulated as the research problem statement;  
The visualisation of project tasks is underutilised in the creation of urgency for 
project milestones, leading to substandard project delivery.  
 
1.3 Research questions (RQ) 
 
In order to establish the reasons behind the underutilisation of visualisation of project 
tasks, the researcher seeks to understand how not using visualisation impacts 
project delivery. Thus the first research question to be answered is as follows;  
 
1. What are the challenges faced by projects that do not use visualisation for 
their project tasks?  
 
When the challenges that are facing projects that do not use visualisation are 
established, the researcher would seek to understand the influence that the use of 
project task visualisation has on project delivery, in order to establish whether using 
visualisation is worth the investment of time and financial resources. Thus the 




2. What is the influence of visualisation of project tasks on project delivery? 
 
1.4 Research aim 
 
The research seeks to demonstrate how the use of visualisation to present project 
tasks can create a sense of urgency within a team for upcoming project milestones 
and increase the chances of successful project delivery.   
 
1.5 Research design 
 
In order to demonstrate how the use of visualisation to present project tasks can 
assist in creating a sense of urgency for upcoming project milestones, a survey was 
developed and conducted within the automotive, and warehousing and supply chain 
industries. The information required was collected using questionnaires that were 
sent out to project practitioners.  
 
1.6 Document layout  
 
Chapter 1 – Introduction and background  
This chapter will provide the context of the research, as well as introduce the 
concept of Information Visualisation and how it links to project management.  
Chapter 2 – Literature review 
This chapter will discuss the influence that the visualisation of project tasks has on 
project success. It will further review literature on visualisation and discuss the 
challenges faced by project teams that do not use visualisation to present their 
project task information.  
Chapter 3 – Research Methodology 
This chapter will review the methodology used to conduct the research, and the 
instruments used for data collection.  
Chapter 4 – Data analysis and presentation 
The research data analysis and the results of the analysis are discussed in this 
chapter.  
Chapter 5 – Conclusion and recommendations 
This chapter will provide an overview of the research, with conclusions and 
recommendations for future research.  
 




Information visualisation is a powerful tool for ensuring a project team is aligned on 
project tasks and is useful in illustrating how a team's work affects the broader 
organisational objective. The aim is to understand the challenges faced by project 
teams that do not use visualisation and to demonstrate the influence of using 
















Chapter 2 Literature review 
 
2.1 Chapter Introduction 
 
Before delving into the literature review of the challenges faced by projects that do 
not use information visualisation, this chapter will discuss the context of information 
visualisation.  Thereafter, a discussion on the influence that information visualisation 
has on project success, and challenges faced by project teams that do not use 
information visualisation. 
 
2.2 Information visualisation context 
 
Manovich (2011, pg. 37) defines information visualisation as the mapping of distinct 
data with the incorporation of visual representation. McDermott (2019, pg. 80) 
simplifies Manovich's definition by defining information visualisation as the depiction 
of data in ways that make it easy to comprehend the data presented. Technological 
advancements have evolved visualisation to include characteristics that are 
computer-aided, making visualisations more interactive (Yoon, 2010). These 
advancements have aided the increase of the viewers' general understanding of the 
data represented. (Yoon, 2010; Albert, Nussbaumer and Steiner, 2010).  
Information visualisation, when used effectively in project management, enhances 
awareness of project progress. Effective information visualisation further assists with 
the identification of challenges, gaps and alignments to project visions and improve 
the visibility of actions required or taken towards achieving a project vision (Glegg, 
Ryce and Brownlee, 2019; Parry and Turner, 2006; Luz et al., 2009, and McDermott, 
2019). In understanding information visualisation within project management, it is 
essential to discuss the challenges faced by project teams that do not utilise 
information visualisation.  
 
2.3 Challenges facing projects that do not use project task visualisation 
 
Literature speaks to various challenges experienced by projects that do not use 
project task visualisation, and in this section, these challenges will be discussed. The 
challenges have been categorised into the following themes; communication, 






The issue of communication has and will always be present where individuals are 
working as a team (Barnwell, D., Nedrick, S., Rudolph, E., Sesay, M. and Wellen, 
W., 2014). In this section, we will discuss challenges on communication experienced 
by project teams that do not use visualisation. These are challenges identified as:  
1. Identifying and communicating potential bottlenecks 
2. Ineffective interdisciplinary communication 
3. Project progress communication transparency 
 
2.3.1.1 Identifying and communicating potential bottlenecks 
 
Many projects that do not use visualisation struggle with the identification and 
communication of potential bottlenecks (Luz et al., 2009; Killen and Kjaer, 2012). 
Killen and Kjaer (2012) assert that projects have the challenge of predicting 
bottlenecks, and the inability to predict potential bottlenecks results in projects being 
unaware of their risks; therefore, not making any mitigation plans. Luz et al. (2009) 
add that potential bottleneck identification should be part of the broader planning 
process in projects to ensure that multiple constraints are satisfied before a project 
commences.  
Potential bottleneck identification should be made by the persons involved in the 
work that will be conducted. This ensures that everyone is aware of what is required 
of them to mitigate the risks that may arise in the project life cycle (Parry and Turner, 
2006). The lack of foresight for what may be a risk in the project's later stages 
inevitably leads to incorrect prioritisation of tasks, inefficient allocation of resources 
and increased response time of decision making (Luz et al., 2009; Killen and Kjaer, 
2012; Parry and Turner, 2006). 
 
2.3.1.2 Ineffective interdisciplinary communication 
 
Another challenge experienced by projects that do not use information visualisation 
for project tasks is ineffective interdisciplinary communication. It isn't easy to 
communicate with an entire project team in a way that everyone understands, 
because of the different specialisations within project teams (Yang, Shen, Huang, 
Yan, and Setiawan, 2004; Killen and Kjaer, 2012).   
Bown et al. (2010) and Killen and Kjaer (2012) agree that not having a tool that can 
provide interdisciplinary discussions about project progress is a significant challenge 
in project management. Generally, each team member or department (depending on 
the scale of the project) works on their individual or departmental tasks on separate 
platforms, using different tools to report progress. This polarised approach to project 
management has adverse effects on a project. Project managers consume additional 
valuable resources, (the most notable being time) on collating data from all the 
disciplines, (individuals or departments) and presenting it in a format that will be 
understood by all. Because complex projects evolve rapidly, by the time the project 
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manager has completed her collation and presentation of data, the update may be 
obsolete (Gough, Wall and Bednarz, 2014; Yang et al., 2004; Bown et al., 2010) 
 
2.3.1.3 Project progress communication transparency 
 
For a project manager to present comprehendible data to her team, the process of 
putting the data together must be transparent. Project progress communication 
transparency ensures that the project team is aware of what is presented and 
understands the upcoming milestones of the project (Glegg, Ryce and Brownlee, 
2019; Parry and Turner, 2006). Progress transparency goes hand in hand with the 
effectiveness of the medium used to communicate.  
Without well-considering, preparing and planning visualisation tools and techniques, 
traditional forms of project progress communication may lose their effectiveness as 
the complexity of a project increases. This challenge is evident in projects that use 
some form of visualisation, such as Gant charts. The information becomes too 
complicated for such tools to illustrate adequately. The degree to which any tool will 
be effective in communicating project progress is dependent on collaboration from 
different disciplines (individuals or departments) within the core project team (Bown 




Yang et al. (2004) emphasise the importance of teamwork in project management 
and delivery. Collaboration is more essential today, as geographically displaced 
teams often implement projects. Teamwork, however, poses its own challenges:  
1. Collaboration 
2. Team motivation  




It's possible that in some instances, project teams experience insufficient 
collaboration from other project resources. Team members do not work together 
toward the same goal, usually a result of politics; inadequate understanding of how 
their tasks affect the tasks of others, or of how they should be collaborating with the 
rest of the team (McInerny, Chen, Freeman, Gavaghan, Meyer, Rowland, 
Spiegelhalter, Stefaner, Tessarolo, and Hortal, 2014; Gough, Wall and Bednarz, 




Project team members should avoid working in silos. Working in silos can lead to ill-
informed decision making, or worse, no decision making, because of team members 
waiting on each other to make decisions (McDermott, 2019). A lack of collaboration, 
more often than not, leads to decreased team and individual motivation.  
 
2.3.2.2 Team motivation 
 
Project teams that do not use project task visualisation lack motivation, as it is 
difficult for them to assess the extent of their contribution to project progress (Glegg, 
Ryce and Brownlee, 2019). A significant element to team motivation is actively and 
openly communicating progress and milestones (Salminen and Lanning, 1999; 
Glegg, Ryce and Brownlee, 2019). Active and open communication allows team 
members to see the project moving forward, thus creating enthusiasm. To 
communicate progress, project leaders must visualise the project information and 
maintain it accordingly. There are other factors such as team dynamics that affect 
the motivation levels of the project team (Graham, 2005) 
 
2.3.2.3 Team dynamics 
 
Team dynamics form a considerable challenge for projects (Graham, 2005). Graham 
(2005) states that team dynamics affect the challenges mentioned above, namely; 
team motivation and team collaboration. A lack of collaboration leads to reduced 
team motivation, as team members begin to doubt other team members' abilities to 
execute their tasks as required. Mistrust caused by the lack of morale negatively 
affects team dynamics, as individual team members increasingly become self-reliant, 
while imposing imaginary authority on other team members (Graham, 2005). 
The challenges related to communication and teamwork can be linked to broader 
underlying issues that are beyond project managers' and project teams' control. 
These are typically organisational matters that project teams that do not use 
visualisation encounter (Killen and Kjaer, 2012; Parry and Turner, 2006). These 
issues are discussed in the next subsection.  
 
2.3.3 Organisational culture 
 
As there are team dynamics, the organisation in which projects are implemented 
also has its own set of dynamics, and these usually supersede those of the team, as 
the organisation is a much bigger organism than the project team (McDermott, 
2019). Graham (2005) argues that the biggest challenge of an organisation that is 
counterproductive to projects is senior management believing that visualisation of 
project tasks is 'nice-to-have' and not an absolute imperative, resulting in total lack of 




Another organisational issue that places a challenge on projects is a lack of 
exemplary behaviour regarding project progress reporting and milestone tracking. 
There are no benchmarking exercises that are conducted; this results in similar 
projects in the same organisation having different tracking mechanisms and progress 
reports. Employing multiple tracking mechanisms and progress reporting makes 
project post-mortem activities increasingly difficult (Parry and Turner, 2006). Senior 
management in organisations typically does not have enough insight during times of 
difficulty, as there are no single project progress tracking mechanisms (Killen and 
Kjaer, 2012; Graham, 2005). Not having project progress mechanisms delays 
decision making as senior management requires data to make decisions.  
In the section above, challenges faced by project teams that do not use visualisation 
for their project task tracking activities was discussed. These challenges negatively 
affect project progress, and as much as some non-visual mechanisms might be in 
place at organisations, visualisation could quickly solve the challenges stated. In the 
next section, the influence of project task visualisation is discussed, focusing on 
addressing the challenges experienced by project teams mentioned above. Table 1, 
below, summarises the various challenges discussed above.  
 
Table 1: Summary of challenges experienced by teams that do not use visualisation 
Challenges experienced by projects that do 
not use visualisation 
Literature Themes How Information Visualisation address the 
challenge 
Sources 
Difficulty identifying potential bottleneck and 
task conflicts 
Communication 
By visually displaying the intended plan, 
showing all that is required from all team 
members  






 Luz et al. (2009) 
Ineffective interdisciplinary communication 
A single platform with singular well understood 
jargon 
Bown et al. 
(2010) 
 
Killen and Kjaer 
(2012) 
Routine updates of project progress 
Information Visualisation provides a live 
platform that is updated as and when work is 
completed by the person responsible for the 
task 
Glegg, Ryce and 
Brownlee (2019) 
Project progress communication transparency 
A single platform that everyone contributes to 
and has access to view project progress at 
any given time 
Glegg, Ryce and 
Brownlee (2019) 
 
Parry and Turner 
(2006) 




Information visualisation provides the platform 
where all members can see their contribution 
thus facilitating  
McInerny et al. 
(2014)  
 




Challenges experienced by projects that do 
not use visualisation 











Everyone is aware of what is required from 
them and by when responsibilities are 
discussed before they are assigned 
Graham (2005) 
Lack of team motivation 
A platform that everyone contributes to and 
has access to view project progress at any 
given time, thus providing the necessary 
feedback required to motivate team members 
Salminen and 
Lanning (1999)  
 
Glegg, Ryce and 
Brownlee (2019) 
Effective use of personnel resources 
A well-documented project plan that assists 
management in making decisions regarding 
personnel  











Provides management with the opportunity to 
lead from the front and participate in setting up 
the visualisation 




A visual depiction of interdependencies in a 
way that everyone can understanding, thus 
making them easier to manage 
Killen and Kjaer 
(2012) 
Lack of project insight for decision making 
Visually depicted the progress plan versus live 
project progress reporting 






2.4 The influence of project task visualisation on project delivery 
 
In this section, the influence that visualisation of project tasks has on project 
successes is discussed. There are several positives that visualisation can offer a 
project team when the visualisation technique is used effectively. Themes found 
under challenges faced by projects that do not use visualisation are the same as 
those found to influence project delivery positively, namely; communication, 
teamwork and organisational factors. This section will talk to factors that positively 
affect project delivery by teams that employ project task visualisation.  
 
2.4.1 Improved communication 
 
Communication is critical in ensuring the success of any relationship and interaction. 
Communication has to be an intentional action within project environments to 
guarantee that team members are on the same page (Thamhain and Wilemon, 
2013). As visualisation is a communication tool, this section, will discuss how 
visualisation can positively influence project delivery, by showing:  
1. How visualisation ensures effective communication. 
2. How visualisation assists in ease of comprehension of data. 
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3. How visualisation assists in the simplification of project data. 
4. How the simplification and facilitation of ease of comprehension leads to the 
creation of awareness of upcoming project milestones, and 
5. How visualisation can be used to bridge the communication gap between 
disciplines working together on a project. 
 
2.4.1.1 Effective communication 
 
Effective communication is the most critical factor in ensuring project success. Fourie 
(2015) supports this notion by stating that projects are 100% affected by the 
communication within it. The principal aim of embracing visualisation of information 
is in making sure that information is effectively communicated (Silva and Catarci, 
2000). The effectiveness of information visualisation is in its ability to eliminate 
barriers to communication, such as technical terminologies (Fourie, 2015).  
Information visualisation tools are designed with the preferences of the more 
extensive project team user in mind to safeguard that it communicates the intended 
information effectively. One of the factors considered in measuring the effectiveness 
of communication amongst team members is the ease in which the visualised 
information can be understood (Bishop, Shi and Chen, 2014; McCosker and Wilken, 
2014). 
 
2.4.1.2 Ease of project information comprehension 
 
The visualisation must include the correct selection of signs and symbols to ensure 
that all understand it (Charters, Knight, Thomas, and Munro, 2002). Graphical 
illustrations, when designed well, allow for comprehension of information 
visualisation and enable the viewers to gain an in-depth understanding of the 
information (Purchase, 2000; Mazza, 2004).  
Information visualisation increases the viewer's comprehension as it transforms large 
and complex data into a simple visual form (Kasyanov and Kasyanova, 2013). 
Additionally, information visualisation can immediately explain complex data (de 
Salas and Huxley, 2014; Platts and Hua Tan, 2004). One deduction that can be 
drawn from information visualisation is how a project is doing concerning timelines.  
 
2.4.1.3 Project information simplification 
 
Simplified project information, communicated effectively, using information 
visualisation is the epitome of what visual management within project management 
has always been trying to achieve. In recent years, data has become easier to 
gather in its raw form, as the era of 'big data' is upon us (Charters et al., 2002). The 
processing of extensive data and eventually presenting it in a form that is simplified 
12 
 
and easy to understand is not in the scope of this research. The research only 
discusses what literature says about the ability of information visualisation to present 
information in a simplified manner.  
The use of graphs in information visualisation has been accepted as one of the 
simplest and widely understood ways of presenting data (Kasyanov and Kasyanova, 
2013). Visualisation helps project managers decipher, sieve and reduce information 
into manageable, bite-sizes (Charters et al., 2002). Information visualisation provides 
project teams with an activity tracking tool that creates the awareness of relevant 
work packages in relation to the complete project timeline (Shaughnessy, 2018). 
 
2.4.1.4 Creation of awareness for upcoming project milestones 
 
The information visualisation tool that is used must have an overview of the entire 
project timeline and upcoming milestones, to illustrate how work packages of 
individuals and teams contribute to the realisation of the project (Hendley et al., 
2002). A deeper understanding of information is only reached when people can 
identify critical elements and trends in the data (Mazza, 2004). Ensuring that a 
project team is aware of upcoming milestones positively affects project delivery as 
team members can prioritise work related to the attainment of the milestone (Huang, 
Tullio, Costa, and McCarthy, 2002). Information visualisation can communicate 
necessary project information effectively and create awareness of upcoming 
milestones.  
 
2.4.1.5 Interdisciplinary communication 
 
The simplification of project data ensures that all members of a project easily 
understand it. Information visualisation takes away the element of bias towards any 
given discipline and presents the data in a way which is understood by all. Progress 
updates can happen faster; the progress that different disciplines, departments or 
individuals working on a project report to the project manager will be more coherent 
with input elements required by the visualisation (Chaaya and Jaafari, 2001). Project 
information visualisation does not only assist in interdisciplinary communication 
within project teams; information visualisation can go as far as inter-industry 
communication, where members of the construction industry, for example, 
understand and gain insight into automotive and aerospace project information, 
(Marasin, Dean and Dawood, 2007)   
 
2.4.2 Improved teamwork 
 
The issues related to teamwork have been discussed in length in the previous 
sections. This section will discuss how visualisation aids in improving relationships 
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between team members and how visualisation assists in creating a medium that 
project team members are comfortable to interact in. 
Teamwork is crucial to the success of any organisation. Virtual teams of 
geographically scattered individuals are common in the digital era we are living in 
(Yang et al., 2004; Thamhain and Wilemon, 2013). 
 
2.4.2.1 Project teamwork and collaboration 
 
McInerny et al. (2014) argue that the only way information visualisation will be 
effective, free of discipline bias, team members must be involved in the development 
of the medium. The inclusion of everyone leads to team members working better 
together in the project environment. Shaughnessy (2018) adds to McInerny et al. 
argument by stating that when project information is visible and visualised, working 
together becomes easier as everyone is on the same page regarding expectations 
and project progress.  
Collaboration is required, where a project team requires to work with another project 
team that has a vested interest in the outcomes of the project, and information 
visualisation makes it easy to have this collaboration. Information visualisation can 
solve the issue of scattered information from multiple different sources (Graham, 
2005).  
 
2.4.3 Organisational factors  
 
This section will discuss how visualisation influences the organisational factors that 
are encompassed within project management. These refer to elements affected by 
the project and external factors that affect the project, i.e. decision making and 
identification of deviations from a project plan.  
 
2.4.3.1 Facilitates decision making  
 
Pictorial representation and diagrams are the fastest and easiest way to remember 
anything, enabling all stakeholders to make informed decisions regarding their 
respective projects (De Salas and Huxley, 2014). In addition, Zhang (1997) believes 
that information visualisation facilitates the conduct of "what-if" studies, assisting 
managers in better decision making, regardless of uncertainties surrounding their 
project.  
Platts and Hua Tan (2004) speak about strategy visualisation as an additional step to 
information visualisation. They believe that visualising as a strategy enables 
management to make informed decisions on projects while aligning their projects 
with the overall strategy (Kasyanov and Kasyanova, 2012). The amount of accuracy 
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that information visualisation offers the project management team is at a level that 
has not been possible without visualisation (McCosker and Wilken, 2014). 
 
2.4.3.2 Identification of issues and issue resolution 
 
Information visualisation can also be used for presenting issues and deviations from 
project scope and timelines. Technological advances in information visualisation 
have made it easier for project teams to identify concerns well before they morph 
into serious problems (Carew‐Jones, 1991).  
Once the concerns are identified, information visualisation can be used to illustrate 
possible resolutions. Information visualisation offers managers the convenience of 
presenting solutions in a format that is understood by the entire team. Graphical 
representations are more accessible than numeric data that require explanations to 
those unfamiliar with the numbers (Kolychev and Rumyantsev, 2014).   
Project task visualisation can eliminate the challenges discussed in section 2.3 and 
offer more positives for the project team. The assumption is that a visualisation 
technique utilised by a project team when implemented successfully, cultivate 
positive organisational cultures. The advantages to effectively employing information 
visualisation mentioned above are by no means exhaustive; there are many more 
ways that information visualisation can positively influence project delivery.  
 
2.5 Chapter summary 
 
Many challenges are experienced by project teams that do not use project 
information visualisation, while the influence that the use of visualisation has on the 
success of projects. It can be concluded that the challenges that were noted in 
literature can indeed be solved by using information visualisation. Information 
visualisation increases the effectiveness of communication and thus raising 
awareness of upcoming milestones. Information visualisation also facilitates 
teamwork and interdisciplinary collaboration by encouraging input from all involved 
parties. Lastly, it can be deduced from the literature reviewed that information 
visualisation equips an organisation with easy to understand data that enables better 








Chapter 3 Research Methodology 
3.1 Chapter introduction 
 
This chapter will detail the research methodology as well as the method used for the 
collection of data, including the sample population and the data collection instrument.  
 
3.2 Research method 
 
The research design refers to the plan used to investigate the questions the research 
seeks to answer (Marczyk, DeMatteo and Festinger, 2010). The research questions 
were formulated based on the research problem (Vogt, Gardner and Haeffele, 2012). 
The research problem and research questions are outlined below:  
Research problem:  
The visualisation of project tasks is underutilised in the creation of urgency for 
project milestones, leading to substandard project delivery.  
Research questions:  
1. What are the challenges faced by projects that do not use visualisation for 
their project tasks?  
2. What is the influence of visualisation of project tasks on project delivery?  
Some questions must be asked about the research questions and what they are 
concerned with (Vogt, Gardner and Haeffele, 2012). Asking these questions about 
the research questions assist in choosing the most suitable research design. The 
following questions were asked about the research questions;  
• Are the research questions concerned about description or causal inference?  
• Does the research seek an in-depth understanding about how and why 
something happens, or will a broad generalisation suffice?  
• Is the research question explanatory or confirmatory?  
• Is it concerned with predicting and outcome or explaining it?  
This research's questions are descriptive as they seek to describe properties related 
to a chosen population.  
Descriptive questions lend themselves to the use of descriptive surveys in 
quantitative research; surveys can be used in a study when the below statements 
are true (Vogt, Gardner and Haeffele, 2012): 
• When answering your research questions requires broadly representative 
answers to questions asked of a large group.  
• When useful data about your research can be obtained by asking structured, 
short answer questions.  
• When a high percentage of respondents is expected.  
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All three statements are valid for this research; a descriptive survey was therefore 
chosen to be the best suitable research method. Descriptive surveys are ordinarily 
administered to a sample of a given population, with the results being representative 
of the entire population sampled. 
 
3.3 Quantitative research methodology 
 
Quantitative research is characterised by the focus on measuring the reality of the 
situation being researched (Sukamolson, 2007). The reality is then expressed 
numerically based on the research questions the research is seeking to answer. The 
numerical nature of quantitative research enables the objectivity of data results and 
to report without interpretation (Williams, 2007). Because quantitative research 
objectively reports on data collected, there must be strict guidelines in the process of 
data collection and data analysis that must be adhered to (Sukamolson, 2007).  
Opinions, attitudes and behaviours of a particular population on a specific issue can 
also be quantified by quantitative research (Sukamolson, 2007; Williams, 2007). 
Some advantages of quantitative research outlined by Sukamolson (2007) are that it 
is precise, definitive and standardised in its methodology, which makes the results of 
such a study reliable and valid. The quantitative research methodology was, 
therefore, the most suitable methodology for this research study.  
 
3.4 Survey research method 
 
The survey research method was chosen to be the best research method. The 
collection of small amounts of data from individuals who belong to a selected 
population, and using the data collected from said individuals to make conclusions 
based on the information gathered about the broader population in which the 
individuals belong to is referred to a survey (Kelley, Clark, Brown, and Sitzia, 2003). 
The data collection should be systematic to ensure that valid and reliable conclusion 
can be drawn about the population of interest (Sukamolson, 2007; Williams, 2007). 
Survey research follows a standardised approach to gathering data. The following 
summaries the process to data collection as outlined by Czaja and Blair (2011):  
• Survey design and preliminary planning  
• Pre-testing 
• Final survey design and planning  
• Data collection  
• Data coding, data-file construction, analysis, and final report 
 
 




The survey design and preliminary planning phase of conducting a survey consists 
of 5 steps: 
• Specifying the goals of the survey 
• Making decisions related to sampling 
• Designing the questionnaire 
• Determining the available resource to make data collection decisions 
• Data analysis and results reporting 
(Czaja and Blair, 2011) 
 
3.4.1.1 Specifying the goals of the survey 
 
During the design and preliminary planning phase, the goals of the survey must be 
specified (Edwards and Thomas, 1993; Czaja and Blair, 2011). For this research, the 
goal was to estimate the proportion of people, within a specific population, who hold 
a distinct belief or that engage in a particular behaviour. This objective was chosen 
as the most descriptive, as the attitudes project practitioners and project 
management resources have towards visualisation as a communication tool within 
project management were investigated.   
 
3.4.1.2 Making decisions related to sampling 
 
The second item to be considered within the survey design and the preliminary 
planning phase is population sampling (Czaja and Blair, 2011). Collecting data from 
every single individual within a chosen population is impractical, costly and 
inefficient. A sample size of the population must, therefore, be selected (Kelley et al., 
2003). When making sampling decisions, the following questions need to be asked 
and answered; who or what is the population of interest? What is the availability of 
the sampling frame? What is the sample size? The sampling frame refers to the 
source or sources that encompass the population of eligible individuals (Czaja and 
Blair, 2011). 
For this research, project practitioners and project resources within the automotive, 
and warehousing and supply chain industries were chosen as the population of 
interest. The sample frame for the study was the researcher's industry network. The 
additional participation of project practitioners and project resources were solicited 
through a request to forward the questionnaire to colleagues in similar roles. 
When making decisions related to sampling for the study, the sample size was 
unknown. The sampling method of choice was the snowball sampling method, which 
is the approach of requesting the initial target population individuals to forward the 
questionnaire or to supply names of individuals within their networks that form part of 




3.4.1.3 Designing the questionnaire 
 
Once research objectives have been established, and relevant decisions relating to 
sampling have been made, the elements required to put together a questionnaire 
must be considered (Czaja and Blair, 2011; Rattray and Jones, 2007). One element 
to consider when designing the questionnaire is the types of questions to be asked; 
Will the questionnaire use open-ended questions, closed-ended questions, or both 
(Czaja and Blair, 2011; Lietz, 2010)? 
Closed-ended questions were chosen for the questionnaire to allow participants to 
effectively and efficiently go through the questionnaire without having to spend time 
typing out answers.  
 
3.4.1.4 Determining the available time and other resources 
 
The next step was establishing the time available to collect data. Other resources 
considered were costs related to collecting data; including finances required for 
travel to conduct interviews, postage costs for mailed questionnaires, and a 
gratuitous budget thanking participants. The use of a web-based survey was 
selected for this research because it proved to be quick, convenient and cost-
effective. (Solomon, 2001).  
 
3.4.1.5 Analysing data and reporting survey results 
 
Data were cross tabulated to establish trends related to how the different levels of 
project resources had been exposed to visualisation. The resources challenges were 
a point of interest in the research.    
 
3.4.2 Pre-testing   
 
The pre-testing phase of conducting the survey consisted of 2 steps:  
• Drafting the questionnaire 
• Making decisions related to pre-testing methods 
(Czaja and Blair, 2011). 
 
3.4.2.1 Drafting the questionnaire 
 
In drafting the questionnaire, some questions developed by Killen, Geraldi and Kock 
(2020) were used. The questions were used to test whether similar results would be 
received from the population selected. There are ranges of scales that can be used 
for a questionnaire, and the range chosen is dependent on the kind of data required, 
together with the analysis options available (Rattray and Jones, 2007).  
 
The Likert-type scale was used for this research because it has been proven to 
measure attitudes and opinions by using a dictated option response format (Rattray 
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and Jones 2007). The Likert-type scale can be utilised as a five, seven or even nine 
option scale with the middle option being neutral. This study used the five-option 
scale.  
 
3.4.2.1.1 Research questionnaire design 
 
The questionnaire consisted of three sections, as listed below;  
• Section 1 : Participant profile, 
• Section 2 : Project challenges,  
• Section 3 : Visualisation in projects.  
Section 1 of the questionnaire was concerned with capturing the participants' details, 
including their designation and industry. Section 2 asked participants about the 
challenges faced while working in projects that did not use visualisation. Section 3 
questioned participants on the uses of visualisation in project teams they have been 
part of.  
The questions about challenges, in section 2, were broken up into the general 
themes found in literature and discussed in the literature review. Table 2 illustrates 
the rationale used to compile questions included in sections 2 and 3 of the 
questionnaire. 





What the question 





Section 2. What challenges are 
faced by projects that 
do not use 
visualisation for their 
project tasks?  
 
This question aimed to 
establish the extent 
participants experienced 
challenges faced by 
project teams that did 












Linked to section 2.3 in the 
literature review  
 
Section 3. What is the influence 
of visualisation of 
project tasks on 
project delivery?  
This question looked to 
examine the elements 
participants believed 
visualisation assisted in 
ensuring the successful 
delivery of projects and 
their objectives.  
Linked to section 2.4 in the 
literature review 
 
The Likert-type scale questions used in the questionnaire are discussed below;  
• Questions relating to frequency: ranging from never to every time. These were 
used in section 2 of the questionnaire. 
• Questions relating to the extent of agreement: ranging from strongly disagree 
to agree strongly. These were used in section 3.  
Questions in section 3 were borrowed from Killen, Geraldi and Kock (2020), and 





The questions are listed below:  
To what extent do you believe visualisation of project information has been used for 
the following during projects?  
• Identifying bottlenecks 
• Supporting human resource allocation decisions 
• Conducting' what-if' analyses of portfolio decisions 
• Monitoring project performance 
• Comparing projects according to relevant criteria 
• Assessing alignment between projects and strategic goals 
• Identifying potential cascading risks across a project portfolio 
*As much as the above does not form part of the research questions, it is worthwhile 
to understand what the participant thought of project information visualisation. 
Please refer to the questionnaire attached as Appendix A. 
 
3.4.2.2 Making decisions related to pre-testing methods 
 
The process of assessing issues with the questionnaire before distribution to the 
target population is called pre-testing (Presser, Couper, Lessler, Martin, E., Martin, 
J., Rothgeb, and Singer, 2004). Pre-testing in the early phases of the survey design 
is to get an assessment on singular items pertaining to the questionnaire. In the later 
stages of the survey design, pre-testing is used to evaluate the whole questionnaire 
and the survey procedures (Czaja and Blair, 2011). The testing of the questionnaire 
items can be conducted informally, with colleagues or family, or formally, with a 
sample of the target population to solicit feedback that can improve the quality of the 
answers (Presser et al., 2004; Czaja and Blair, 2011).  
 
Both informal and formal pre-testing was conducted for the questionnaire, 
administered in the form of interviewing acquaintances and family using questions 
from the questionnaire, as well as forwarding the questionnaire to a select few 
individuals who aligned to the target population profile. 
 
3.4.3 Final survey design and planning   
 
During the final survey design and planning, all results from pre-testing were 
incorporated into the questionnaire. This stage also included the finalisation of the 
sampling plan, the questionnaire, and the data analysis plan (Czaja and Blair, 2011).  
In pre-testing, it was established that changes to the wording of questions were 
necessary for avoiding ambiguity. No modifications to the sampling plan were 
required as the pre-testing exercise proved that the target population was correct to 




 3.4.4 Data collection   
 
This study's objectives were: 
• to collect data on the different perspectives that may have existed in project 
management environments regarding project information visualisation 
• to understand the project practitioners' experiences with information 
visualisation, and  
• to ascertain whether project practitioners believed that information 
visualisation was essential in ensuring the successful delivery of projects. 
 
In working on achieving the study's goals, the information required was collected 
through an online questionnaire. The questionnaire was developed using Google 
forms, with a link included in emails sent to project management practitioners 
requesting their participation. The use of Google forms significantly increased the 
response rate as participants were conveniently able to go through the questionnaire 
and submit it on one platform, eliminating the risk of participants forgetting to email 
back the completed questionnaire (Sukamolson, 2007).  
 
 
3.5 Ethical considerations 
 
In terms of the ethical guidelines supplied by the University of Johannesburg, all 
research involving humans must be able to evaluate and justify the balance of the 
four ethical pillars: autonomy, beneficence, non-maleficence and justice. The ethical 
pillars are listed below and described to this research as follows;  
1. Autonomy - Project resources known to the researcher in the automotive, and 
warehousing and supply chain industries were contacted. The first contact 
was an email request to complete and forward the questionnaire to relevant 
colleagues. Participation and forwarding of the questionnaire were entirely 
voluntary. A consent form was drafted, outlining the rights of the participants, 
including the right to not participate in the study or to discontinue at any stage.  
2. Beneficence - Since the research was about visualisation within project 
management and with the sample population being project practitioners and 
project resources, the participants benefited from understanding how the use 
of visualisation assists them in successfully delivering project objectives. The 
research questionnaire also opened offline dialogue between the project 
teams to discuss how visualisation could be effectively utilised within their 
organisations.  
3. Non-maleficence - The cover letter outlined that participants were at no risk of 
injury or abuse and that the integrity of the information and its anonymity was 
protected.  
4. Justice - The beneficence factor outweighed the non-maleficence as 
participates were provided with an opportunity to assess their visualisation 
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practices in their project environments, thus enabling them to make more 
informed discussion in their organisations. 
 
The University of Johannesburg furnished an ethics clearance certificate for this 
research before the commencement of the data collection phase. 
 
3.6 Chapter summary 
 
This chapter discussed the research methodology and data collection method 
selected for this research with research surveys chosen as the most appropriate 
method. A questionnaire was used as the data collection instrument, with data being 
























Chapter 4 Data analysis and presentation 
4.1 Chapter introduction  
 
This chapter examines and presents data collected from participants. The data 
collected has been prepared and simplified to facilitate ease of understanding. The 
questionnaire collected data that will assist in answering the research questions. The 
first research question is the challenges experienced by projects that do not use 
visualisation, which Section 1 of the questionnaire addresses. The second question 
speaks to the influences that visualisation has on project delivery, which Section 3 of 
the questionnaire addresses.  
 
4.2 Data analysis 
 
This section discusses the questionnaire and how participants responded to 
questions. Data collected from participants is presented visually in the form of graphs 
and tables. The data is presented in percentages of the number of participants that 
answered the questionnaire. The questionnaire was structured into three sections: 
• Section 1: Participant profile 
• Section 2: Project challenges 
• Section 3: Visualisation in projects 
Section 1 collected data on the participant, which included participants’ role in their 
organisations and the industry they work in. Section 2 collected data on the 
challenges participants experienced when working in project teams that did not use 
visualisation.  Section 3 asked the participants to highlight the benefits of 
visualisation and how visualisation has been used in projects that they have been 
part of. 
 
4.2.1 Participant profile 
 
Project practitioners were the target population chosen for this research, working in 
the automotive, and warehousing and supply chain industries. A total of 23 
participants completed the questionnaire, with 44% of the participants being project 
managers. 35% were project support resources, 17% project engineers, and 4% for 
project administrators. Figure 1 is a graph illustrating the roles held by participants 





Figure 1. Participant roles 
 
The reason project practitioners working in the automotive, and warehousing and 
supply chain industries were selected for this research was because they belong to 
the researcher's professional network. The sampling method used for this research 
was the snowball sampling method, which is the approach of requesting the initial 
target population individuals to forward the questionnaire or to supply names of 
individuals within their networks that form part of the target population. As a result, 
project practitioners from other industries completed the questionnaire: 28% of 
participants that completed the questionnaire work in automotive, 18% in the 
warehousing and supply chain industry. 10% of the participants worked in the 
chemical manufacturing sector. The manufacturing, healthcare, financial, research 
and development, government, higher education, construction and engineering, 
information technology, oil and gas, asset management and telecommunication, all 
industries all had 4% participation. Figure 2 below, graphically illustrates the 




Figure 2. Industries that participants work in 
 
4.2.2 Project challenges experienced by project teams that do not use 
visualisation as a communication tool 
 
This section will discuss the participants' chronicles on challenges experienced by 
project teams that do not use visualisation as a communication tool for project 
management.  
A five-option Likert-type scale was used in this section with questions ranging from 
never to every time; never, rarely, sometimes, almost every time, and every time.  
Participants were asked about the frequency they experienced the following 
communication challenges: difficulty identifying potential bottleneck, ineffective 
interdisciplinary communication, routine updates of project progress, project 
progress communication transparency and difficulty identifying conflicting tasks. The 
literature review identified these challenges as the most prominent communication 




Figure 3. Communication challenges participant responses 
 
The analysis below summed up the almost every time and the every time responses 
to establish how frequently the participants experienced each challenge related to 
communication. The following is the summation of the almost every time and the 
every time responses. 
• Project progress communication transparency, 43% 
• Ineffective interdisciplinary communication, 39% 
• Difficulty identifying conflicting tasks, 26% 
• Lack of updates on project progress, 26% 
• Difficulty identifying bottlenecks, 26% 
43% of the participants indicated that they had experienced project progress 
communication transparency more frequently than the other challenges. 39% of the 
participants stated that they had experienced Ineffective interdisciplinary 
communication. Difficulty identifying conflicting tasks, lack of updates of project 
progress, and difficulty identifying potential bottlenecks, all had 26% of the 
participants indicating experiencing these challenges almost every time or every 
time.  
 
In the challenge of difficulty identifying conflicting tasks, it should be noted that more 
participants indicated that they rarely or never experienced this challenge, compared 
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to those that had experienced it - 35% compared to 26%. This challenge, therefore, 
was not considered to be a significant challenge in projects that do not use 
visualisation. 39% of the responses indicated that they rarely or never experienced a 
lack of updates on project progress. This challenge is also not considered to be a 
significant challenge in projects that do not use visualisation. The last challenge that 
participants were asked about was the difficulty identifying potential bottlenecks. For 
this challenge, the results were inconclusive. More participants had indicated to have 
experienced this challenge than those that had not; most of the participants had 
shown that they had experienced this challenge, sometimes, making the results 
inconclusive.  
Although all the communication challenges had been experienced by the participants 
when visualisation was not used as a communication tool in project teams, project 
progress communication transparency was the most experienced. Responses 
relating to challenges of ineffective interdisciplinary communication are inconclusive 
as they had a high sometimes response. Difficulty identifying conflicting tasks, and 
lack of updates of project progress had not been experienced much by participants, 
and difficulty identifying potential bottlenecks has inconclusive results.  
The responses were then analysed further to understand the data from the 
participants better. The responses were assigned numerical scoring to aggregate the 
responses of the participants to each statement (Cheung and Mooi, 1994). The 
scoring set for each statement was 1 to 5, with 1 assigned to the possible negative 
response and 5 to the possible positive response. On the scale using never to every 
time never was assigned 1 and every time was assigned 5. This numerical scoring 
was then multiplied by the number of responses for each question, with the weighted 
average for the responses to that question calculated. The questions were then 
ranked, using the weighted averages (Robson,1993).  
 
When considering the weighted average scores with the best possible result, 5 being 
the highest and the least 1, the weight average scores were categorised as follows: 
Weighted average scores more than 4 indicated challenges frequently experienced; 
weighted average scores between 3.5 and 4, showed moderately experienced 
challenges; weighted average scores between 3 and 3.5 meant less than moderately 
experienced challenges, skewed towards sometimes being experienced, and 
weighted average scores less than 3 were rarely to never experienced. Table 3 
below illustrates the categorisation of the weighted average scores.  
 
Table 3. Categorisation of frequency weighted average scores 
Weight average score Frequency level 
X ≥ 4 Experienced almost every time to every time 
3.5 ≤ X < 4 Experienced sometimes to almost every time  
3 < X < 3.5 Experienced sometimes to almost every time (with an 
emphasis on sometimes) 




• The ranking calculation for project progress communication transparency is 
shown below. The number of total responses was 23.  
• The number of responses per option is as follows; never (1), rarely (8), 
sometimes (4), almost every time (6) and every time (4).  
• The scoring for each option is as follows; never (1), rarely (2), sometimes (3), 
almost every time (4) and every time (5). 
• Ranking calculation = (1x1) +(8x2) +(4x3) +(6x4) +(4x5) = 73 
• Weighted average = Ranking calculation/ total number of responses = 73/23 = 
3.17 
The calculations for all the challenges are shown in Table 4 below.  
 
Table 4. Weighted average calculation for communication challenges 
  Number of responses   
Communication 
challenges 









Lack of updates of project 
progress 
2 7 8 5 1 23 2,83 
Difficulty identifying 
conflicting tasks 
1 7 9 3 3 23 3,00 
Difficulty identifying potential 
bottlenecks 
0 5 12 6 0 23 3,04 
Project progress 
communication transparency 
1 8 4 6 4 23 3,17 
Ineffective interdisciplinary 
communication 
0 5 9 6 3 23 3,30 
 
The weighted average scores have been ranked and graphically presented in Figure 





Figure 4. Communication challenges ranking 
 
The following lists the weighted average scoring from highest to lowest analysis:  
• Ineffective interdisciplinary communication: 3,30  
• Project progress communication transparency: 3,17 
• Difficulty identifying potential bottlenecks: 3,04  
• Difficulty identifying conflicting tasks: 3,00 
• Lack of updates on project progress: 2,83. 
 
As most of the scores are within the 3 to 3,5 range, it can be deduced that 
communication challenges are sometimes experienced by the participants in projects 
that do not use visualisation. Since sometimes is the median response on the Likert-
type scale, no conclusions can be deduced.  
 
The next sub-section of the questionnaire was concerned with the challenges 
experienced regarding teamwork. The same five-option Likert-type scale was used 
for the teamwork related challenges, never to every time. Participants were asked to 
indicate the frequency of their experiences relating to teamwork challenges, 
particularly, ineffective use of personnel resources, lack of collaboration amongst 





Figure 5. Teamwork challenges participant responses 
 
When considering the summation of the almost every time and the every time 
responses the results are as follows;  
• Ineffective use of personnel resources, 30% 
• Lack of collaboration amongst team members, 21% 
• Lack of team motivation, 9% 
Only 30% of the participants indicated they had experienced ineffective use of 
personnel resources in projects that do not use visualisation. With 30% of 
respondents experiencing inefficient use of personnel resources and 53% 
sometimes indicating to have experienced this challenge. The results are 
inconclusive. 21% of the respondents experienced a lack of collaboration amongst 
team members, while 9% experienced a lack of team motivation. When considering 
responses related to lack of collaboration amongst team members, the responses for 
participants never and rarely experiencing this challenge are the same as those that 
indicated to have experienced this challenge almost every time and every time, 
making for inconclusive findings. When comparing responses to lack of team 
motivation, 43% of the respondents indicated to never and rarely experiencing this 
challenge while 9% had. These responses suggest that not using visualisations in 
project teams does not have a significant effect on teamwork.  
 
To understand teamwork related challenges further, the challenges were ranked 
using the weighted average calculation, with scoring allocations of 1, negative 
responses to 5, positive responses. Figure 6 shows the weighted ranking of the 





Table 5. Weighted average calculation for teamwork challenges 
  Number of responses   









Ineffective use of personnel 
resources 
1 3 12 6 1 23 3,13 
Lack of collaboration amongst 
team members 
1 4 13 4 1 23 3,00 
Lack of team motivation 1 9 11 2 0 23 2,61 
 




Figure 6. Teamwork challenges ranking 
 
The following lists the weighted average scoring from highest to lowest analysis:   
• Ineffective use of personnel resources: 3,13 
• Lack of collaboration amongst team members: 3,00 
• Lack of team motivation: 2,61.  
 
As most of the scores are less than 3, it can be deduced that teamwork related 




Regarding challenges related to organisational culture, participants were asked to 
indicate how often they experienced a lack of exemplary behaviour from senior 
management, lack of project insight for decision making and difficulty managing 
project interdependencies. Figure 7 shows the responses  
 
 
Figure 7. Organisational challenges participant responses 
 
Summating the almost every time and the every time responses was the first step to 
analysing organisational culture-related challenges. The summations as follows;  
• Difficulty managing project interdependencies, 30% 
• Lack of exemplary behaviour from senior management, 17% 
• Lack of project insight for decision making, 18% 
30% of the participants indicated that they had experienced difficulty managing 
project interdependencies in projects that do not use visualisation, while 43% never 
or rarely experienced this challenge.  Experiencing difficulty managing project 
interdependencies is, therefore, not considered a challenge when it comes to project 
teams that do not use visualisation. Lack of exemplary behaviour from senior 
management and lack of project insight for decision making had participant 
responses of 17% and 18%, respectively. 31% of participants indicated they had 
never or rarely experienced the challenge of lack of project insight for decision 
making. 30% of participants stated that they had never or rarely experienced the 
challenge of lack of exemplary behaviour from senior management. These 
responses suggest that participants generally did not experience organisational 
culture challenges in project teams that do not use visualisation. The challenges 
related to the organisational culture were weighted and ranked. Figure 8 shows the 




Table 6. Weighted average calculation for organisational culture challenges 
  Number of responses   
Organisational culture 
challenges 









Lack of exemplary behaviour from 
senior management 
1 6 12 2 2 23 2,91 
Lack of project insight for decision 
making 
2 5 12 4 0 23 2,78 
Difficulty managing project 
interdependencies 
2 9 5 7 0 23 2,74 
 




Figure 8. Organisational culture challenges ranking 
 
Lack of exemplary behaviour from senior management has been established to be 
the highest weighted organisational culture related challenge with a weighted 
average score of 2,91. This weighted average score is different from the previous 
analysis as the challenges with the highest number of positive responses was 
difficulty managing project interdependencies. The lack of project insight for decision 
making has been ranked second on the weighted average score with 2,78. Difficulty 
managing project interdependencies rated lowest with a weighted average score of 




All the scores for questions related to organisational culture challenges score less 
than 3, concluding that participants in project teams that do not use visualisation had 
rarely or never or experienced organisational culture challenges. 
 
It can, therefore, be determined that project practitioners sometimes experience the 
challenges of organisational culture. There is a suggestion that communication may 
sometimes be an issue; there is, however, no compelling evidence that proves that 
this challenge is experienced. These results are in contrasts with the assumptions 
deduced from the literature review discussions on challenges experienced by 
projects that do not use visualisation.  
 
4.2.3 Visualisation in projects 
 
Benefits of visualisation were investigated in this section of the questionnaire. 
Participants were asked to express the extent of their belief that visualisation 
enables the following in project environments:  
1. providing senior management with the opportunity to lead from the front by 
participating in the development of the visualisation, 
2. visual project progress plan vs live project progress reporting, 
3. providing a platform where members can view project personnel contributions; 
promoting collaboration,  
4. assisting in ensuring everyone is aware of what is required of them, with 
timelines, 
5. providing well-documented project plans that help management make 
decisions regarding personnel, 
6. providing a visual for channels of interdependencies that is comprehensive 
and simple to manage,  
7. providing a single platform for all, with terminology understood by everyone.  
8. providing a feedback platform to keep project teams motivated, 
9. providing a platform that everyone contributes to and has access to at all 
times, and  
10. providing a live platform that has regular updates 
 
The Likert-type scale used for this section is different from that of the previous 
section. The scale ranged from strongly disagree to strongly agree. Figure 9 








All participants agreed or strongly agreed that visualisation enables seven of the ten 
benefits listed. A maximum of 9% of the participants indicated a neutral response to 
the remaining three questions. The benefit with the most strongly agree responses 
was that visualisation provides a platform that everyone contributes to and has 
access to view project progress at any given time. None of the participants disagreed 
with any of the benefits listed.  
 
The benefits of using visualisation were weighted in the same manner as the 
previous section with the scoring allocation of 1 to 5 from negative responses to 
positive responses, with the best possible result being 5 and the least 1.  
 
Weight average scores were categorised as follows: 
• Weighted average scores that were more than 4 were benefits that were 
strongly agree with.  
• Weighted average scores between 3.5 and 4, were agreed to by participants.  
• Weighted average scores between 3 and 3.5 were neutral responses, and 
• Weighted average scores of less than 3 were strongly disagreed or disagreed 
by participants.  
Table 7 below illustrates the categorisation of the weighted average scores.  
 
Table 7. Categorisation of agreement weighted average scores 
Weight average score Agreement level 
X ≥ 4 Agree to strongly disagree 
3.5 ≤ X < 4 Neutral to agree  
3 < X < 3.5 Neutral to agree (with an emphasis on neutral) 
X < 3 Strongly disagree to disagree 
 
Calculations for the weight averages for questions related to the benefits of 











Table 8. Weighted average calculation for benefits of visualisation  
  Number of responses   
Benefits of visualisation 
Strongly 
disagree 






Providing a live platform that is 
updated as and when the work 
is completed 
0 0 0 7 16 23 4,70 
Providing a single platform for 
all stakeholders with singular 
well understood jargon 
0 0 0 9 14 23 4,61 
Providing a platform that 
everyone contributes to and 
has access to view project 
progress at any given time 
0 0 1 7 15 23 4,61 
Providing a feedback platform 
to keep project teams 
motivated. 
0 0 0 9 14 23 4,61 
Providing well documented 
project plans that assist 
management to make 
decisions regarding personnel 
0 0 0 10 13 23 4,57 
Providing visual depiction of 
interdependencies in a way 
that everyone can understand, 
thus making them easier to 
manage 
0 0 0 10 13 23 4,57 
Providing the platform where 
all members can see their 
contribution thus facilitating 
collaboration amongst team 
members 
0 0 0 11 12 23 4,52 
Assisting in ensuring everyone 
is aware of what is required 
from them and by when 
0 0 0 11 12 23 4,52 
Visually depicted the progress 
plan versus live project 
progress reporting. 
0 0 1 11 11 23 4,43 
Providing senior management 
with the opportunity to lead 
from the front by participating 
in setting up of the 
visualisation 
0 0 2 12 9 23 4,30 
 
Figure 10 below illustrates the weighted ranking of the benefits of visualisation sorted 










Figure 10. Benefits of visualisation ranking
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The high weighted averages illustrated in Figure 10 are indicative of the positive 
responses received from participants where visualisation in projects was concerned. 
The statement that participants agreed with most was, “visualisation can be used to 
provide a live platform that is updated as and when work is completed”. The second 
statements links challenges identified in the previous section of ineffective 
interdisciplinary communication. It can be deduced that the participants believe that 
the effective use of visualisation can resolve the interdisciplinary challenge.  
Challenges related to teamwork can also be resolved by visualisation, deducing from 
the third use of visualisation, which is providing a platform, that everyone contributes 
to and has access to view project progress at any time. With this application of 
visualisation, the challenges related to communication and teamwork can be 
resolved. The top 5 applications of visualisation, as noted from Figure 10, are 
concerned with all three sections of challenges, as indicated in previous sections. All 
scores on the benefits of visualisation score above 4, concluding that participants are 
aware of the benefits that visualisation can offer and strongly agree with them.   
 
4.2.4 Uses of visualisation 
 
This section of the questionnaire asked participants about the use of visualisation in 
project teams they worked in or are working in. The Likert-type scale used ranged 
from strongly disagree to strongly agree. Participants were asked, to what extent 
they believed visualisation had been used for the following in project teams that they 
had been or are in.  
• Support human resource allocation decisions 
• Conduct ’what-if’ analyses of portfolio decisions 
• Identify bottlenecks 
• Identify potential cascading risks across the project portfolio 
• Project interdependency assessment 
• Compare projects according to relevant criteria 
• Facilitate collaboration between disciplines and team members 
• Assess alignment between projects and strategic goals 
• Task responsibility allocation 
• Creating awareness of upcoming milestones 
• Monitor project performance 
 





Figure 11. Uses of visualisation participant responses 
 
100% of the participants indicated that they use visualisation for the following in their 
project environments: to monitor project performance, to create awareness about 
upcoming milestones and to compare projects according to relevant criteria. 96% of 
participants indicated to use visualisation for project interdependency assessment. 
83% of participants expressed that they use visualisation for task responsibility 
allocation, to assess alignment between projects and strategic goals, to identify 
bottlenecks and to identify potential cascading risks across the project portfolio. 74% 
of participants indicated that they use visualisation to support human resource 
allocation decisions. Lastly, 70% of the participants have agreed that they use 
visualisation to conduct ‘what-if’ analyses of portfolio decisions.  
The top five uses of visualisation are listed below: 
• Monitor project performance 
• Create awareness of upcoming milestones  
• Allocate responsibility for tasks 
• Compare projects according to relevant criteria, and 
• Assess project interdependencies.  
The uses of visualisation were weighted and ranked to establish the highest-ranked 








Table 9. Weighted average calculation for uses of visualisation  
  Number of responses   
Uses of visualisation 
Strongly 
disagree 








0 0 0 10 13 23 4,57 
Creating awareness of 
upcoming milestones 
0 0 0 11 12 23 4,52 
Task responsibility 
allocation 
0 0 4 8 11 23 4,30 
Compare projects 
according to relevant 
criteria 
0 0 0 16 7 23 4,30 
Project interdependency 
assessment 
0 0 1 16 6 23 4,22 
Assess alignment 
between projects and 
strategic goals 
0 0 4 11 8 23 4,17 
Facilitate collaboration 
between disciplines and 
team members 
0 2 2 12 7 23 4,04 
Identify bottlenecks 0 1 3 14 5 23 4,00 
Identify potential 
cascading risks across 
the project portfolio 
0 1 3 14 5 23 4,00 
Support human resource 
allocation decisions 
0 3 3 15 2 23 3,70 
Conduct ’what-if’ analyses 
of portfolio decisions 
0 4 3 14 2 23 3,61 
 
 
Figure 12 below shows the weighted ranking of the uses of visualisation sorted in 








The highest-ranked use of visualisation was its use in monitoring project 
performance, with a weighted average score of 4,57. This weighted average score is 
congruent with the response analysis conducted in the section above. The second-
highest ranked use of visualisation was for creating awareness of upcoming 
milestones, with a weighted average score of 4.52. Task responsibility allocation and 
comparing of a project according to the relevant criteria both had weighted average 
scores of 4,30. Project interdependency assessment was the fifth-ranked use of 
visualisation with a weighted average of 4,22. This top five list of ranked uses of 
visualisation is corresponding with the top 5 list of uses of visualisation as analysed 
using the number of responses.  
 
The top five uses of visualisation all score more than 4, suggesting that the 
participants strongly agree that they have used visualisation for the listed reasons, 
confirming that visualisation is used and used correctly by project teams. 
 
4.3 Chapter summary 
 
This chapter discussed the data collected. Each section in this chapter began with a 
descriptive analysis of the responses from participants. It then examined the 
weighted average score analysis of participants’ responses using the 1 to 5 Likert-
type scoring method. It was established that the section concerned with visualisation 
in projects offered resolutions to the issues that were experienced in projects that do 
not use visualisation. However, it was concluded that communication is sometimes a 
challenge in projects that do not use visualisation. Still, participants do not 
experience the challenges that have been noted in the literature review.  
 
In answering the research questions, the data collected managed to answer the 
questions successfully. The first question was concerned about the challenges 
experienced by project teams. The results suggest that communication is a 
challenge experienced by participants; They, however, do not strongly agree with 
this statement. The second question was concerned with the influence that 
visualisation has on project delivery, and the uses of visualisation emphasized that 
visualisation could be used to monitor project performance, create awareness of 








Chapter 5 Conclusion and recommendations 
5.1 Chapter introduction  
 
This final chapter will examine the results of the analysis from the previous chapter in 
comparison to the literature review. The reason for taking this approach is to 
establish whether or not the research questions were answered and evaluate 
whether the answering of the research questions achieved the research goal.  
 
5.2 Research problem statement 
 
The problem statement stated in chapter 1 is as follows; 
The visualisation of project tasks is underutilised in the creation of urgency for 
project milestones, leading to substandard project delivery.  
 
Two research questions were posed to attempt to resolve the above-stated research 
problem, to better understand the challenges faced by project teams concerning 
visualisation and how visualisation can assist in solving the research problem.  
 
5.3 Research questions (RQ) 
 
These are the research questions posed at the beginning of the research:  
 
1. What are the challenges faced by projects that do not use visualisation for 
their project tasks?  
 
2. What is the influence of visualisation of project tasks on project delivery?  
 
The first question is concerned with the absence of visualisation and how this affects 
the project. This question was answered in the literature review section and the 
challenges found were categorised into research themes, namely; communication, 
teamwork and organisational culture. The second question was concerned with the 
uses of visualisation in project teams. This question, if answered satisfactorily, will be 
the one to provide resolutions to the research problem statement.  
 
5.4 Research conclusion 
 
A literature review was conducted to answer the research question. During the 
literature review, various challenges were identified as noted in Table 1, section 2.3. 
The impact of visualisation on project delivery was also established during the 
literature review discussion. The results of the questionnaire were analysed in the 
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previous chapter. The conclusions that can be drawn from the analysis are 
discussed below.  
 
5.4.1 Challenges experienced by project teams that do not use visualisation 
 
In the literature review section, various challenges were found to be experienced by 
project teams that do not use visualisation. In section 2.3 of the literature review, the 
challenges were categorised into themes to facilitate ease of reading; namely: 
communication, teamwork and organisational culture factors. 
 
Since visualisation is a communication tool (Yoon, 2010; Albert, Nussbaumer and 
Steiner, 2010), one would assume that projects that do not use visualisation would 
have significant communication challenges. However, the results of the data analysis 
have indicated that communication is somewhat of a challenge. It is not a unique 
challenge to projects that do not use visualisation.  
 
Yang et al. (2004) emphasise the saliency of teamwork in project teams. They go on 
further to state that teamwork is essential in today’s age, as projects are often 
implemented by teams that are geographically displaced. Visualisation provides a 
platform that teams can collaborate on and contribute to the project. From the results 
of the data analysis, no evidence supports the literature review regarding challenges 
that are experienced by projects that do not use visualisation as related to teamwork. 
The conclusion is that teamwork is not in any way affected in projects that do not use 
visualisation.  
 
In section 2.3.3 of the literature review, it was noted that challenges related to 
organisational culture are some of the biggest challenges experienced by teams that 
do not use visualisation. The results of the data analysis have disputed this as the 
results have shown that project teams rarely experienced organisational culture-
related challenges in project teams that do not use visualisation.   
 
In conclusion, there is no firm indication that not using visualisation creates 
challenges for project teams. The table below illustrates the results of the weighted 
average scores compared challenges listed and discussed in Table 1 of the 
research.  
 




Challenges experienced by 







Lack of updates on project progress 
Communication 
2,83 
Never experienced to rarely 
experienced 
Difficulty identifying conflicting tasks 3,00 
Experienced sometimes to almost 
every time (with an emphasis on 
sometimes) 
Difficulty identifying potential 
bottlenecks 
3,04 
Experienced sometimes to almost 
every time (with an emphasis on 
sometimes) 
Project progress communication 
transparency 
3,17 
Experienced sometimes to almost 





Experienced sometimes to almost 
every time (with an emphasis on 
sometimes) 
Ineffective use of personnel resources 
Teamwork 
3,13 
Experienced sometimes to almost 
every time (with an emphasis on 
sometimes) 
Lack of collaboration amongst team 
members 
3,00 
Experienced sometimes to almost 
every time (with an emphasis on 
sometimes) 
Lack of team motivation 2,61 
Never experienced to rarely 
experienced 




Never experienced to rarely 
experienced 
Lack of project insight for decision 
making 
2,78 
Never experienced to rarely 
experienced 
Difficulty managing project 
interdependencies 
2,74 




5.4.2 Influence of visualisation on project delivery 
The results related to the use of projects show that the top five uses of visualisation 
in projects are: to monitor project performance, create awareness of upcoming 
milestones, allocate the responsibility of tasks, compare projects according to 
relevant criteria, and assess project interdependencies. From this, it can be deduced 
that the use of visualisation has a positive influence on project delivery. By 
monitoring the project performance and creating awareness of upcoming tasks, 
projects can make timeous decisions that will inevitably ensure that the project is 
delivered to a satisfactory standard.  
It is also noteworthy to state that the challenges experienced by teams that do not 
use visualisation can be resolved by using visualisation in their environments. All 
communication-related issues encountered in the project teams that do not use 
visualisation can be mitigated by using visualisation. Lastly, the general thoughts of 
project practitioners towards visualisation are overwhelmingly positive. These 
positive attitudes are noteworthy in that they indicate that project practitioners 





From the results of the data analysis, it can be concluded that project practitioners 
have not experienced any of the challenges that were identified by literature because 
they are using visualisation in their project environments. This conclusion reinforces 
the results of the uses of the visualisation section, where the project practitioners 
indicated to had used visualisation for listed project factors.  
 
The research aimed to demonstrate how the use of visualisation to present project 
tasks can create a sense of urgency within the team for upcoming project milestones 
and increase the chances of successfully delivering a project. The aim of the 
research was achieved as it has been proven through the literature review and by 
the research that visualisation ensures that teams are aware of upcoming 




Due to the overwhelming high positive response related to the understanding of the 
benefits of using visualisation, as can be seen in Figure 9, it is recommended that 
visualisation become a must-have in projects. This mandate could be in the form of a 
project room where all data related to the project is visually presented and 
accessible to all project personnel.  
 
The table below summarizes recommendations for uses of visualisation to achieve 
required project impact.  These can be interpreted as a guideline for project 
practitioners to use, to assist in deciding best practices. 
 





Benefits of visualisation Visualisation impact 
Monitor project 
performance 
Providing a live platform that is updated as and when the 
work is completed 
 
Visually depicted the progress plan versus live project 
progress reporting. 




Providing a platform that everyone contributes to and has 
access to view project progress at any given time 
 
Assisting in ensuring everyone is aware of what is 
required from them and by when 
 
Providing well-documented project plans that assist 
management in making decisions regarding personnel 
  
Project teamwork and collaboration 
(Shaughnessy, (2018; McInerny et 
al.,2014) 
 
Creation of awareness for 










Providing visual depiction of interdependencies in a way 
that everyone can understand, thus making them easier 
to manage 




between disciplines and 
team members 
Providing the platform where all members can see their 
contribution thus facilitating collaboration amongst team 
members 
Project teamwork and collaboration 
(Shaughnessy, (2018; McInerny et 
al.,2014) 
Identify potential 
cascading risks across 
the project portfolio 
Providing visual depiction of interdependencies in a way 
that everyone can understand, thus making them easier 
to manage 
Facilitates decision making (Zhang, 
1997) 
 
Identification of issues and issue 
resolution (Carew‐Jones, 1991; 




Providing senior management with the opportunity to 
lead from the front by participating in setting up of the 
visualisation 
 
Assisting in ensuring everyone is aware of what is 
required from them and by when 
Facilitates decision making (Zhang, 
1997) 
 
Identification of issues and issue 
resolution (Carew‐Jones, 1991; 
Kolychev and Rumyantsev, 2014).   
 
The table above illustrates that because visualisation provides a live platform that is 
updated as and when work is completed and enables projects to depict progress 
plan versus live project progress reporting visually, the project team can ensure that 
project progress is effectively monitored. This ensures that effective communication 
of project progress is maintained. The other uses of visualisation juxtaposed with the 
benefits and the project impact of visualisation in the above table.   
 
5.7 Possible future research 
 
Possible future research on visualisation could be about the challenges experienced 
by project practitioners when trying to implement visualisation for the first time in 
project environments that have not used it before. It would also be interesting to 
research the different visualisation techniques that are used in various industries and 
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Appendix A : Research questionnaire 
 
Dear Participant 
My name is Nceba Masoka and I am an Engineering Management Masters student 
at the University of Johannesburg. I am conducting research on how visualisation is 
used in project management, with the aim of establishing how visualisation 
influences project delivery. The wealth of knowledge that you have gained within 
project environments is the reason why I would like to invite you to participate in this 
research by completing the attached survey. The questionnaire will take 
approximately 10 minutes to complete. In order to ensure that all information will 
remain confidential, please do not include your name, organisation or any other 
personal information that my link you to this study. 
Should you choose to participate in the survey, please answer all question to the 
best of your knowledge, as accurately as possible and return the completed 
questionnaire promptly. Your participation is completely voluntary and is without risk. 
You may choose to withdraw your participation at any time. Thank you for assisting 
with my research endeavours. The data collected will provide useful information 
regarding the use of visualisation within project management environments, to create 
a sense of urgency for upcoming project milestones. If you require additional 
information or have questions, please contact me at the email address listed below. 
 
Your Faithfully 

















The use of visualisation as a communication tool within project management has 
gained great appeal within various industries over the years. The addition of 
technology to visualisations has made this method of communicating project 
information easier and enables efficient information gathering and vivid presentation 
of project information that would too complex to present manually. The researcher 
would like to gain insight into your experiences with visualisation in the project 
environments that you have worked in.  
 
Section 1: Participant profile 
Please select the role that you have in your current organisation. 
Role in projects Please tick 
appropriate box 
Project manager  
Project engineer  
Project administrator  
Project support resource  
 
Please select which industry you currently work in.  
 
 
Section 2: Project challenges 
Communication challenges 
In instances where you worked on a project that did not utilise visualisation to 
present project information; 
- How frequently have you experienced the following communication related 
challenges? 




Difficulty identifying potential bottleneck      
Ineffective interdisciplinary communication      
Routine updates of project progress      
Project progress communication 
transparency 
     
Difficulty identifying conflicting tasks      
Teamwork challenges 
- How frequently have you experienced the following teamwork related 
challenges? 
Industry Please tick 
appropriate box 
Automotive  
Warehousing & Supply Chain  
Other (Please specify)  
56 
 




Lack of collaboration amongst team 
members 
     
Lack of team motivation      
Effective use of personnel resources      
 
Organisational culture challenges 
- How frequently have you experienced the following organisational culture 
related challenges? 




Lack of exemplary behaviour from 
senior management 
     
Managing project 
interdependencies 
     
Lack of project insight for decision 
making 
     
 
Section 3: Visualisation in projects 
Kindly indicate below your level of agreement with the below statements about 
visualisation in the context of project management.  
To what extent do you believe visualisation enables the following during projects? 
 Strongly 
disagree 
Disagree Neutral Agree Strongly 
agree 
Providing a single platform for all stakeholders 
with singular well understood jargon 
     
Providing a live platform that is updated as and 
when the work is completed 
     
Providing platform that everyone contributes to 
and has access to view project progress at any 
given time 
     
Providing the platform where all members can 
see their contribution thus facilitating 
collaboration amongst team members 
     
Assisting in ensuring everyone is aware of what 
is required from them and by when 
     
Being a platform that everyone contributes to 
and has access to view project progress at any 
given time 
     
Providing well documented project plans that 
assist management to make decisions 
regarding personnel 
     
Providing senior management with the 
opportunity to lead from the front and 
participate in setting up of the visualisation. 
     
Providing visual depiction of interdependencies 
in a way that everyone can understand, thus 
making them easier to manage. 
     
Visually depicted progress plan versus live 
project progress reporting. 
     
Providing a feedback platform that in order to 
keep project teams motivated.  




In the project environments that you have worked in; 
- To what extent do you believe visualisation of project information has been 
used for the following during projects?  
 Strongly 
disagree 
Disagree Neutral Agree Strongly 
agree 
Identify bottlenecks      
Support human resource allocation decisions      
Conduct ’what-if’ analyses of portfolio decisions      
Monitor project performance      
Compare projects according to relevant criteria      
Assess alignment between projects and strategic goals      
Identify potential cascading risks across the project portfolio      
Facilitate collaboration between disciplines and team members      
Creating awareness of upcoming milestones      
Project interdependency assessment      
Task responsibility allocation      
 
Thank you for your time and participation.  
Kindly email completed questionnaires to ncebamasoka@gmail.com 
 
 
 
 
 
 
 
 
 
